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[0031] 

[Effect of the Invention]The polyester composition for lubricating oils of this 
invention has a small viscosity down at the time of temperature up, and it has the 
outstanding lubricity which a film strength fall cannot start easily, 
it has the synergistic effect outstanding also as an oiliness improver of the 
conventional lubricating oil, and can be used as metalworking fluid, such as metaled 
cold rolling oil, cutting oil, grinding fluid, drawing working oil, and press working oil, or 
a metaled plastic-working oil — a high speed, the wear at the time of heavy load 
processing, breakage, and the surface — it is useful as a retardant of that and is. 
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SOLUTION: A metal working oil containing a reaction product of an epoxidized fatty 
acid alkyi ester and an amine compound, a metal working oil thereof additionally 
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a lubricating oil base oil and a reaction product of an epoxidized fatty acid alkyI 
ester and an amine compound, and a metal processing oil thereof additionally 
containing a phosphate ester based acidic substance are provided. 
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1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim l]An additive agent for metalworking fluid containing a reactant of epoxidation 
aliphatic alkylester and an amine compound. 

[Claim 2]The additive agent for metalworking fluid containing a reactant of 
epoxidation aliphatic alkylester and two or more sorts of amine compounds according 
to claim 1. 

[Claim 3]A reactant of epoxidation aliphatic alkylester and an amine compound, and 
the additive agent for metalworking fluid containing phosphoric ester system acid 
according to claim 1 or 2. 

[Claim 4]An additive agent for metalworking fluid given in any 1 paragraph of claims 
1-3 whose epoxidation aliphatic alkylester is epoxidation natural oil fat aliphatic 
alkylester. 

[Claim 5]An amine compound is alkylamine or alkylamine. An additive agent for 
metalworking fluid given in any 1 paragraph of claims 1 -4 which are polyoxyalkylene 
additions. 

[Claim 6]An additive agent for metalworking fluid of claim 1 -5 which is one sort 
chosen from a group which phosphoric ester system acid becomes from alkyi acid 
phosphate, acid phosphite, and acid thiophosphoric ester, or two sorts or more given 
in any 1 paragraph. 

[Claim 7] Metalworking fluid containing a reactant of lubricant base oil and epoxidation 
aliphatic alkylester, and an amine compound. 

[Claim 8]Metalworking fluid containing a reactant and phosphoric ester system acid 
of lubricant base oil, epoxidation aliphatic alkylester, and an amine compound. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the metalworking fluid containing the 
non-chlorine additive agent for metalworking fluid and this which are used at the 
time of processing of metaled cutting, extension, etc. 
[0002] 

[Description of the Prior Art]The metalworking fluid conventionally used for metal 
processing, such as drawing out of metal, wire drawing, cutting, grinding, and a press, 
Generally, an oiliness improver, an extreme pressure additive, a rust-proofer, an 
emulsifier, an antiseptic, an antioxidant, etc. are added, and it remains as it is to 
"plant and animal oil fat, straight mineral oil, synthetic oil, or those mixed base oil, or 
is used for them as 1 to 30% of an emulsion. In recent years, processing conditions 
are increasingly crueller like the rise of the hardness of enlargement of various 
process machinery, elaboration, and a metallic material, the formation of high-speed 
high pressure force of processing conditions, and also the elaboration of a product 
machined surface. In the working oil currently used from the former, the Lynn system 
extreme pressure agents, such as sulfur-systems extreme pressure agents, such as 
chlorine-based extreme pressure additives, such as a chlorinated paraffin, suifurized 
oil fat, sulfide, and thio carbonate, and phosphoric ester, are used, and an extreme 
pressure agent is becoming a more important ingredient under a severe condition. 
Since the machining performance is generally superior to a sulfur-systems additive 
agent and the Lynn system extreme pressure agent, especially the chlorine-based 
extreme pressure agent is used widely. However, the concern over use of a chlorine- 
based additive agent is increasing from the field of environment or safety, and it 
waits for development of the metalworking fluid which does not contain the extreme 
pressure agent of a chlorine system in recent years. 
[0003] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide 
the metalworking fluid containing the new additive agent for metalworking fluid and 
this which did not contain chlorine, or the content of chlorine was small and were 
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excellent in machining performance. 
[0004] 

[Means for Solving the Problem]As a result of repeating research that above- 
mentioned SUBJECT should be solved, this invention persons by using a specific 
resultant, It finds out equivalent to a case where a chlorine-based extreme pressure 
agent is used, or that lubrication performance at the time of metal processing 
beyond it is obtained according to a synergistic effect by using together with 
desirable specific acid, and came to complete this invention. 

[0005]That is, this inventions are an additive agent for metalworking fluid containing 
a reactant of epoxidation aliphatic alkylester and an amine compound, and an additive 
agent for metalworking fluid which contains phosphoric ester system acid further in 
this. This invention is the metalworking fluid containing a reactant of lubricant base 
oil and epoxidation aliphatic alkylester, and an amine compound, and is metalworking 
fluid which contains phosphoric ester system acid further in this. 
[0006] 

[Embodiment of the Invention]The additive agent for metalworking fluid of this 
invention contains epoxidation aliphatic alkylester and a reactant with an amine 
compound, and contains the phosphoric ester system acid with this reactant if 
needed further. The epoxidation aliphatic alkylester used for this invention is alkyi 
ester of the epoxidation fatty acid which introduced the epoxy ring into the alkyI 
chain of fatty acid, the alkenyl chain, etc., and the position of an epoxy ring, the kind 
of fatty acid, the kind of alkyI group, etc. are not limited in particular 
[0007] Although epoxidation fatty acid in epoxidation aliphatic alkylester has the 
saturation or the unsaturated double bond of structure of a straight chain or 
branching here, the position of an epoxy ring, the kind of fatty acid, etc. are not 
limited in particular. Although the carbon numbers of this fatty acid can be 4-24, it is 
8-18 especially preferably. As such fatty acid, for example Epoxidation capric acid, 
epoxidation lauric acid, Epoxidation myristic acid, epoxidation pulmitic acid, 
epoxidation stearic acid, epoxidation icosanoic acid, epoxidation behenic acid; 
epoxidation oleic acid; epoxidation linolic acid, epoxidation linolenic acid, epoxidation- 
1 2-hydroxystearic acid, etc. can be mentioned. Especially, epoxidation natural oil fat 
fatty acid can be used especially preferably, and epoxidized-soybean-oil fatty acid, 
epoxidation linseed-oil fatty acid, epoxidation beef tallow fatty acid, epoxidation 
rapeseed fatty acid, epoxidation rice-bran-oil fatty acid, etc. are mentioned as the 
example. 

[0008]The alkyI group in epoxidation aliphatic alkylester can have branching, and the 
carbon number can be 1-8, and is 1-4 especially preferably. For example, they are 
methyl ester, ethyl ester, propyl ester, isopropyl ester, butylester, t-butylester, s- 
butylester, pentyl ester, hexyl ester, etc. 

[0009]Although it is also a certain fatty amine, aromatic amine, etc. that an amine 
compound has various substituents, a substituent in particular is not limited. As a 
typical thing of such an amine compound, the amine expressed with the following 
general formula (1), for example can be mentioned. 

http://www4.ipdlanpit.go jp/cgi-biii/tran_web_cgi_ejje?at^ 2009/11/02 



JP,2000-186292,A [DETAILED DESCRIPTION] 



3/1 1 



[0010] 
[Formula 1] 

/ 

H'-N (1) 
\ 

[001 1][ — here — R — the alkyi group of the carbon numbers 1-24 of straight 

chain shape or the letter of branching. An alkenyl group, an alkanol group, a phenyl 

2 3 

group, or the alkylphenyl group of the carbon numbers 7-30 is shown, and R and R 

1 4 
mutually-independent Hydrogen, R and homonymy, Or] which shows -(-R 0-) -H 

n 

(as for the alkylene group of the carbon numbers 2-4, and n, R shows the number of 
1 -20 here) 

[0012]In a general formula (1), R shows the alkyI group, the alkenyl group, alkanol 
group or phenyl group of the carbon numbers 1 -24 of straight chain shape or the 
letter of branching, or the alkylphenyl group of the carbon numbers 7-30. As such a 
substituent, for example A methyl group, an ethyl group, a propyl group, A butyl 
group, a butylene group, a lauryl group, the Miilis Chill group, a palmityl group, a 
stearyl group, an oleyl group, a tolyl group, a xylyl group, a mesityl group, an octyl 
phenyl group, a nonylphenyl group, a lauryl phenyl group, etc. can be mentioned. 
However, an alky! group or especially an alkenyl group is preferred. 
[0013]The following can be mentioned as an example of an amine compound 
expressed with such a general formula (1). 

Alkylamine (the alkyI group can also be straight chain shape or a letter of 
branching, and) :monomethylamine in which carbon numbers are 1 -24 and especially 
8-18 are preferred, Monoethyl amine, monopropyi amine, monobutyl amine, 
dimethylamine, Methylethyl amine, diethylamine, methylpropyl amine, ethyl 
propylamine, Dipropyl amine, methylbutyl amine, an ethyl butylamine, a propyl 
butylamine, dibutyl amine, hexylamine, lauryl amine, stearylamine, dihexyl amine, 
dilauryl amine, distearyl amine, etc. 

[0014]** Alkenyl amine (the alkenyl group can also be straight chain shape or a 
letter of branching, and carbon numbers are 1-24 and especially 8-18 are preferred) : 
monobutenyl amine, monopentenyl amine, monohexenyl amine, oleylamine, dioleoyi 
amine, etc. 

[0015]** Alkanolamine (the alkanol group can also be straight chain shape or a letter 
of branching, and) carbon numbers are 1-24 and especially 12-20 are preferred — 
N-alkyI alkanolamine (an alkyI group.) The alkanol group can also be straight chain 
shape or a letter of branching, and carbon numbers are 1-24, respectively. Especially 
1 2-20 are preferred, or it is alkyI alkoxy amine (the alky! group can also be straight 
chain shape or a letter of branching, and carbon numbers of an alkyI group are 1 -24, 
and especially 8-18 are preferred.). Carbon numbers of an alkoxy group are 1-4. : 
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[ Monomethanol amine, ] Monoethanolamine, mono- propanolamine, monobutanol 
amine, Dimethanol amine, methanol ethanolamine, diethanolamine, Methanol 
propanolamine, ethanol propanolamine, dipropanolamine. Methanol butanol amine, 
ethanol butanol amine, propanol butanol amine, Dibutanolamine, hydroxyethyl 
hexylamine, hydroxyethyl lauryl amine, Hydroxyethyl stearylamine, hydroxyethyl 
oleylamine, hydroxypropyl hexylamine, hydroxypropyl lauryl amine, hydroxypropyl 
stearylamine, hydroxypropyl oleylamine, etc. 

[0016]** AlkyI phenylamine (the alkyi group portion can also be straight chain shape 
or a letter of branching, and carbon numbers are 1-24 and especially 8-12 are 
preferred) : octyl phenylamine, nonylphenyl amine, lauryl phenylamine, etc. 
[0017]** Alkylamine polyoxyalkylene addition (the alkyI group portion can also be 
straight chain shape or a letter of branching, and carbon numbers are 1-24 and 
especially 8-18 are preferred.) Carbon numbers of oxyalkylene are 2-4, and average 
degrees of polymerization of oxyalkylene are 1-20. : [ Polyoxyethylene lauryl amine, ] 
Polyoxyethylene oleylamine, polyoxyethylene stearylamine, Polyoxyethylene 
hexylamine, polyoxypropylene RARURIRU amine, polyoxypropylene oleylamine, 
polyoxypropylene stearylamine, polyoxypropylene hexylamine, etc. 
** And these mixtures. As for the 1 st step, when making amine react in two steps 
like the after-mentioned in these, it is desirable that it is ** alkylamine 
polyoxyalkylene addition, and when making amine react in one step, ** alkylamine or 
** alkylamine polyoxyalkylene addition is preferred. 

[0018]Epoxidation fatty acid ester A reaction with an amine compound can be 
performed under arbitrary publicly known conditions. To for example, a suitable 
reaction vessel Suitable quantity While preparing epoxidation aliphatic alkylester and 
an amine compound, adding catalysts, such as an alkali catalyst, if needed and 
controlling temperature by the bottom of ordinary pressure or decompression at 
1 50-230 ** It can be made to react for 2 to 1 0 hours, stirring gently. 
[001 9] Epoxidation fatty acid ester which is an additive agent for metalworking fluid of 
this invention A reactant with an amine compound, Epoxidation fatty acid ester A 
reactant (B) which is a resultant acquired besides a reactant (A) which is a resultant 
with an amine compound by reacting by replacing an amine compound with primary 
amine after an end of a reaction in the middle of this reaction, or adding primary 
amine as an amine compound is contained. Primary amine in particular used here 
cannot be limited, but can be things and those mixtures primary amine type [ of the 
amine of the aforementioned ** - ** ]. The 2nd step of this reaction can also be 
performed under arbitrary publicly known conditions. While, teaching said reactant (A) 
and primary amine of a suitable quantity for a suitable reaction vessel for example, 
adding catalysts, such as an alkali catalyst, if needed and controlling temperature by 
the bottom of decompression at 1 50-1 80 ** It can obtain by making it react for 3 to 
5 hours, stirring gently. 

[0020] As such a reactant (A), a compound expressed with the following general 

formula (2) thru/or (4) is included, for example. 

[0021] 

http://ww4ipdl.inpit.go jp/cgi-bm/trm_web_cgi_ejje?atw_u=http%3A%2F%2F\^^ 2009/11/02 



JP,2000- 1 86292,A [DETAILED DESCRIPTION] 5/1 1 ^— v 

[Formula 2] 

OH 0 

I II 



1 2 

[0022]although m and m show 0 or arbitrary natural numbers among a formula, 

12 12 1 

respectively — 0<=m +m <-20 — it is 4<=m +m <=8 especially preferably. R is 

synonymous with it of a general formula (1). 

[0023] 

[Formula 3] 

0 

I 

CH3-(Cft).2-CH-CH-(at)rt-C-NH-R^ ( 3 ) 

\/ 
0 

11 2 

[0024](It of a general formula (2), homonymy, and R of m and m are synonymous 
with a general formula (1) among a formula.) 
[0025] 
[Formula 4] 

0 

II 

\/ L 

0 aA)>JB 

1 2 

[0026](m and m are synonymous with it of a general formula (2) among a formula, 
1 4 

and R , R , and n are synonymous with it of a general formula (1).) 
A compound of a general formula (2) is an example of a making [ taught epoxidation 
fatty acid and the 1st class amine, and / react in the mole-ratio 1:2 neighborhood ] 
reactant, and a compound of a general formula (3) is an example of a making [ taught 
epoxidation fatty acid and the 1st class amine, and / react in the mole-ratio 1:1 
neighborhood ] reactant. A compound of a general formula (4) is an example of a 
thing which made an alkylamine polyoxyalkylene addition react to epoxidation fatty 
acid. A compound expressed with a general formula (5) produced by for example 
making the 1st class amine react to a compound expressed with a general formula 
(4) is included by reactant (B) of this invention. 
[0027] 
[Formula 5] 

QH 0 

I 11 

C«,-(fflz)a-CH-CH-((II^).,-C--(OR*)«-»-E^ ( 5 ) 



14 12 
[0028]A general formula (2), homonymy, R , R , and n of m and m are synonymous 
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with a general formula (1) among [type, and R , the alkyi group of the carbon 
numbers 1-24 of straight chain shape or the letter of branching, an alkenyl group, or 
a phenyl group — or — The alkylphenyl group of the carbon numbers 7-30 or -(- 

6 16 
R 0-) -H (as for the alky! group of the carbon numbers 2-4 and n , R shows the 
n1 

number of 1-20 here) is shown. ] 

[0029]In these reactions, a substitution reaction of a portion of carboxylate. When 
[ of a theoretical value ] 70 to 80 percent of alcohol distills preferably 5 to one 
hundred percent, it is enough practical, and ring breakage of an epoxy ring is enough 
practical, when oxirane oxygen carries out 6 to 80 percent of reduction preferably 
one hundred percent from 5 of a theoretical value. 

[0030]A metalworking fluid additive agent of this invention contains these reactants 
(A) or (B) as an active principle, and although, If the reactant (A) or (B) of this acid 
and this invention is mixed and used so that these reactants (A) or (B) may 
neutralize the acidity of acid of a phosphoric ester system used as an extreme 
pressure agent, a still better effect will be acquired. 

[0031]That is, one sort chosen from a group which consists of alkyI acid phosphate, 

acid phosphite, and acid thiophosphoric ester as acid of a phosphoric ester system 

used as such an extreme pressure agent, or two sorts or more can be chosen. 

Although these phosphoric ester system acid has strong acidity, it is preferred to 

carry out 0.7-1 .3 mol-equivalent mixing, and to use the reactant (A) or (B) of this 

invention to the 1 mol equivalent above-mentioned phosphoric ester system acid, so 

that this acidity may be neutralized. As alkyI acid phosphate here, a compound by 

which a compound by which a compound expressed with the following general 

formula (6) is expressed with a general formula (7) to acid thiophosphoric ester is 

expressed with a general formula (8) to phosphite again is mentioned. 

[0032] 

[Formula 6] 
OH 
I 

R'O-P-OR" (6) 

n 

o 

7 8 

[0033]Independently R and R among [type, respectively Hydrogen, the hydrocarbon 
group of the carbon numbers 1-24, Or alkyI aryl group [ which has an alkyI group 
(carbon numbers 1-24) of straight chain shape or the letter of branching ], or -(- 

9 10 2 9 

R 0-) „-R (here) The alkylene group of the carbon numbers 1 -3 and n show R , 

nZ 

and the number of 1-20;R^^, the alkyI aryl group which has an alkyI group of the 
carbon numbers 1-24 of hydrogen, the alkyI group of the carbon numbers 1-3, 
straight chain shape, or the letter of branching — being shown — it is shown, and 
although differing mutually can also be the same, it does not become hydrogen 
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simultaneously. ][0034] 
[Formula 7] 

I 

R^X'-P-X^R" (7) 

n 

X* 



[0035](although R and R are synonymous with a general formula (6) among a 

12 3 4 

formula and X , X , X , and X show an oxygen atom or a sulfur atom individually, 

1 2 3 4 ,r 

respectively — X , X , X , and X — all do not become an oxygen atom or a sulfur 
atom simultaneously.) [0036] 
[Formula 8] 

H 

I 

R^O-P-OR" (8) 

II 

O 

7 8 

[0037](R and R are synonymous with a general formula (6) among a formula.) 
[0038]The additive agent chosen from the reactant (A) of the above-mentioned 
epoxidation fatty acid and an amine compound, reactants (B) or these reactants, and 
the mixture of the above-mentioned phosphoric ester system acid, and also if 
needed, the metalworking fluid of this invention blends other various additive agents 
with lubricant base oil, and is constituted. Generally the metalworking fluid additive 
agent of these this inventions is preferably added at 2 to 20% of the weight of a rate 
one to 50% of the weight to lubricant base oil. 

[0039]The lubricant base oil in particular used by this invention is not limited, and if 
usually used as base oil of a lubricating oil, it can be used regardless of a mineral oil 
system, a constructional system, and a fats-and-oils system. As mineral-lubricating- 
oil base oil, a crude oil, for example atmospheric distillation and the lubricating oil 
fraction produced by carrying out distillation under reduced pressure. Oils refined 
combining suitably purification treatment, such as solvent deasphalting, solvent 
extraction, hydrocracking, solvent dewaxing, contact dewaxing, hydro refining, sulfuric 
acid treatment, and clay treatment, etc., such as paraffin series and a naphthene 
system, can be used. 

[0040]As constructional system lubricant base oil, for example Polybutene, 1 -octene 
oligomer. Poly alpha olefins, such as 1-decene oligomer; Dodecylbenzene, AlkyI aryl, 
such as methylnaphthalene; A ditridecyl GURUTA rate, A JI 2-ethylhexyl horse 
mackerel peat, di-isodecyl adipate, a ditridecyl horse mackerel peat, DialkyI ester, 
such as JI 2-ethylhexyl sebacate; A trimethylolpropane KAPURI rate, 
Trimethylolpropane pelargonate, pentaerythritol 2-ethylhexanoate, Polyol esters, 
such as pentaerythritol pelargonate; A polyethylene glycol, A polypropylene glycol, 
polyethylene-glycol polypropylene-glycol block polymer, Polyoxyethylene methyl 
ether, polyoxyethylene propyl ether, Polyoxy alkylene glycol, such as polyoxyethylene 
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butyl ether, polyoxypropylene methyl ether, polyoxypropylene ethyl ether, and 
polyoxyethylene butyl ether; a polyphenyl ether etc. can be used. 
[0041] As fats-and-oils system lubricant base oil, beef tallow, lard, soybean oil, oleum 
rapae, rice-bran oil, palm oil, palm oil, palm kernel oil, or these hydrides can be used. 
Such mineral oil system base oil, constructional system base oil, or fats-and-oils 
system base oil can also be used combining two or more sorts of base oil which may 
use it alone and is chosen from these with the arbitrary mixing ratio. Even if it mixes 
a metalworking fluid additive agent of this invention to base oil of chlorine systems, 
such as not only the above-mentioned non-chlorine base oil but a chlorinated 
paraffin, it is same that a good effect is acquired. 

[0042]In metalworking fluid of this invention, suitable quantity combination of the 
other various publicly known additive agents by which normal use is carried out can 
be carried out. For example, an oily agent, an extreme pressure agent, an antioxidant, 
a viscosity index improver, a rust-proofer, corrosion inhibitor, a defoaming agent, an 
emulsifier, etc. can be raised. 

[0043]As these publicly known additive agents, for example, oleic acid, lard, rapeseed 
refined oil, Oily agents, such as turkey red oil and fatty acid ester; Sulfurized oil, 
sulfuration fatty acid, olefin sulfide. Extreme pressure agents, such as dialkyi 
polysulfide, chlorination fatty acid ester, and a chlorinated paraffin; Zinc 
thiophosphorate, 2,6-di-t-butyl-p-cresol, phenyl-alpha-naphthylamine. Antioxidants, 
such as dialkyi diphenylamine; Polymethacrylate, Viscosity index improvers, such as 
polyisoprene and an olefin polymer; Carboxylic acid, Rust-proofers, such as 
petroleum sulfonate; defoaming agents, such as corrosion inhibitor; methyl silicone, 
such as benzotriazol, a dialkyi phosphorodithioate salt, and thiadiazole, fluorosilicone, 
and polyacrylate, can be used. An additive agent of these others differs in the 
addition by the kind and each use. 

[0044] Metalworking fiuid of this invention can be used for various metal processing, 
such as the usual cutting and grinding process, strip processing, ironing, and press 
working of sheet metal (spinning, drawing processing, punching processing), is 
equivalent to what uses a chlorine-based extreme pressure agent, or demonstrates 
outstanding lubrication performance beyond it. 
[0045] 

[Example]Hereafter, although an example and a comparative example explain the 
contents of this invention still more concretely, this invention is not limited to these 
contents at all. % in an example and a part are weight references as long as there are 
no notes especially. 

[0046]0.45 g of sodium methylate was added to 1 00 g of example 1 epoxidation butyl 
stearate, and 144 g of oleylamine as a catalyst, and it was made to react to them at 
the bottom temperature of ordinary pressure of 220 ** for 10 hours. At this time, 
85% of butyl alcohol of the theoretical value distilled, and 60% of oxirane oxygen 
disappeared. By this reaction, the metalworking fluid additive agent (A-1) of this 
invention was obtained. 
[0047] 
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[Table 1] 
^1 











A-1 


lOOe 


144g 


mrc 

lOI^IS 



[0048]0.5 g of sodium methylate was added to 100 g of example 2 epoxidation 
rapeseed fatty acid butyl, and 5 mol of stearylamine ethylene oxide addition 1 38.5g 
as a catalyst, and it was made to react to them at the bottom temperature of 
decompression of 1 50 ** for 2 hours. At this time, 95% of butyl alcohol of the 
theoretical value distilled, and 1 0% of oxirane oxygen disappeared. By this reaction, 
the metal working fluid additive agent (A-2) of this invention was obtained. 84 g of 
oieylamine was made to react to the obtained reactant (A-2) at the bottom 
temperature of decompression of 1 50 ** further for further 3 hours. 90% of oxirane 
oxygen disappeared at this time. By this reaction, the metal working fluid additive 
agent (A-3) of this invention was obtained. 
[0049] 

[Table 2] 

m.2 









&^ 






A-2 


lOOs 


^^miXM 84s 








A-3 


looe 


%fp}my ' 3fmm' 

i^tsm 84g 


mm 


84g 


i5(rc 
2m 



[0050]On the metalworking fluid additive agent obtained in example 3 Examples 1 and 
2, the phosphoric ester etc. which are shown in Table 3 were mixed, and also this 
was mixed with the base oil shown in Table 3 on it, and the metalworking fluid of this 
invention was prepared on it. 
[0051] 
[Table 3] 

^3 











E-1 


A-1: 2.7g 


(St») mv) 






E-2 


A-1: 2.8 
S 


^'9imfVj (5W) tmv 

*J37lV 2.2g 




80g 


S-3 


A-3: 3.2 
8 






80g 



[0052]With the presentation shown in Table 4 of the comparative example 1 
following, and Table 5, phosphoric ester, amine, or a chlorinated paraffin was mixed to 
base oil, and the metalworking fluid C-1 to C-4 of the comparison article shown in 
Table 4 and Table 5 was prepared. 
[0053] 
[Table 4] 
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^4 











c-1 


2.1« 


♦"WSafk^ (5t* 
) *M*7*X7i-f 2 
.9g 




80g 


c-2 


2.2g 


) *H*7tX77^h 2 
.8s 




8Qg 



[0054] 
[Table 5] 



^5 









c-3 


5.0g 






C-4 


10. Og 




808 



[0055]It examined about the following items [ which were obtained example 4 / the 
metalworking fluid E-1 to E-3 of this invention and the metalworking fluid C-1 to C- 
4 of a comparison article ]. 

[0056]** Solubility to base oil : in Example 3 and the comparative example 1 , the 

solution state of the additive agent to base oil when various additive agents are 

mixed at a room temperature to base oil was observed visually. 

** The weld load test was done by the test condition with the following test 

equipments. 

Test equipment: Shell type high-speed walk type testing machine (ASTM D-2783) 
Test condition: ASTM-D2783 (ball; AISI No.E-52100, number-of- 
rotations;! 760**40rpm, test time; 10 seconds) 

** Tapping torque was measured by the test condition with the following test 
equipments. 

test equipment: — tapping torque testing machine test condition: — the result of an 
examination of these is shown in Table 6 5 times per tap;OSG Ml 0x1 5, tap number- 
of-rotations;70rpm (cutting speed of 2.2 m/mm), and work material; machinery 
structural-carbon-steel S45C, and test number;1 test oil. 
[0057] 
[Table 6] 
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